Introduction
Radical surgical treatment of pelvic cancer may require resection of part or all of the bladder, with one or both ureters, and in the female, the vagina, uterus tubes and ovaries may have to be removed. Radical radiotherapy may be initially more conservative, but subsequent tissue necrosis can lead to ureteric obstruction, fistula formation, or bladder contracture! and if the tumour recurs, anterior pelvic exenteration may be required". After such extensive surgery, and particularly after previous irradiation, Our experience has demonstrated that ileal conduit was a safe and reliable method of external urinary diversion-A, and most of our patients became well rehabilitated''. However, they were left with an external appliance and with severely impaired or absent sexual function which has inevitable social and psychosexual consequences". In order to obtain a more acceptable functional result, in carefully selected cases we have used an isolated segment of ileum to repair the urinary tract in several ways.
Opened longitudinally, a short segment was used simply to patch the bladder; with longer segments which were folded into a U, S or W shape, it was formed into a sphere and substituted for part or all of the bladder waIF-9. Unopened, it provided a tube for bypassing damaged lower ureters, connecting healthy upper tracts onto the bladder. By combining the two methods, and creating a reflux preventing valve at their juncticn!", the entire bladder and lower ureters have been replaced-'. Ultimately, in gynaecological cases, the caecum was taken as well and made into a new vagina'<. The following cases are reported to illustrate the versatility of distal ileum in either selective or total anterior pelvic reconstruction after cancer therapy.
Patients and methods
The patients fell into four main groups. / Group 1: bladder patch Two women aged 55 and 65 years, and a man aged 77 years had wide excision of tumour situated on the lateral bladder wall, amounting to supratrigonal hemicystectomy. Instead of attempting primary closure which would have produced a small capacity bladder, one loop of ileum (20 em) was opened and formed into a U shape with 2.0 chromic catgut before being used to patch the bladder defect.
Two women aged 20 and 50 years had post radiation contracted bladder of 100-200 ml capacity. Their bladders were split sagitally and reconstructed with one loop (20 em) of U-shaped opened ileum inserted longitudinally as a clam ileocystoplasty'".
Group 2: subtotal cystectomy and ileocystoplasty Two women aged 45 and 63 years, and two men aged 23 and 34 years, had extensive primary tumours at the dome of the bladder, which were treated by subtotal cystectomy leaving only the trigone and bladder neck. Two loops of ileum (40 em) were opened and sewn into an S or W formation <Figures 1 and 2) before being applied to the bladder base in a shape as near to a sphere as possible.
Group 3: ureteric replacement
In two women aged 33 and 40 years who had had radiotherapy and hysterectomy for carcinoma of cervix, an unopened loop of ileum (20 em) was anastomosed to the ureters above the pelvis by the Wallace '69' method-s, and the lower end was turned back as a nipple and inserted into the bladder dome, thus bypassing lower ureters that were bilaterally obstructed and in one case the site of a fistula.
Group 4: total replacement of bladder and lower ureters
Two women aged 36 and 32 had anterior pelvic exenteration for recurrent carcinoma of cervix following previous radiotherapy and hysterectomy. One man aged 33 years had cystoprostatectomy for extensive squamous carcinoma of bladder, and refused urinary diversion. Another man aged 46 years had vesico colic fistula with abscess formation due to Dukes B carcinoma of upper rectum, and underwent total pelvic exenteration leaving only the urethra and a stump of rectum. All four patients had total replacement of bladder and lower ureters, using the method developed by Skinner!'. Three loops of ileum (60 em) were isolated, and the lower 44 cm opened and sewn together in an S or W formation as described above (group 2). The remaining 16 em replaced the lower ureters, with a reflux preventing nipple formed by freeing the 8 cm of ileum nearest to the bladder of its mesentery and inverting it into the neobladder as originally described by Hendren'? ( Figures 3 and  4 ). The inverted nipple valve was held in place by three rows of autosutures. The neobladder was anastomosed to the urethra ( Figure 5 ). In the two females, the caecum was separated from the ileum, closed at the top and anastomosed at its lower end to the remaining cuff of vagina ( Figure 6 
Results

Group 1
All three patients who had ileal patches pass urine satisfactorily and are clear of disease at 1-2 years. Both women who had clam ileocystoplasties have much improved bladder capacities with adequate function 2 and 5 years later, although one developed subacute small bowel obstruction one year postoperatively which was relieved by entero-enterostomy.
Group 2
Three patients (two men, one woman) are alive and disease free at 1, 2 and 3 years with normal bladder and sexual function. The fourth, an elderly woman crippled by rheumatoid arthritis, died of recurrent disease after 2 years. Urodynamic studies showed bladder capacities of 700-800 ml with no systolic contractions on filling, and peak flow rates of 10 ml/s, leaving residual urine volumes of 200-300 mF5.
Group 3
The ureteric obstruction was successfully bypassed in both women, who resumed normal micturition. The malignant disease recurred after 6 months in one woman and she died, but the other is alive and disease free 12 years later. However, cystogram shows gross vesico ureteric reflux with dilated upper tracts. Experience with this woman drew attention to the need for effective reflux prevention at the junction of the ileum and the bladder.
Group 4
All four patients passed urine satisfactorily, and both men were completely continent. One woman was dry by day and wet at night, while the other woman has severe stress incontinence by day and is wet at night. The man with the rectal tumour developed a small urinary fistula which was subsequently repaired at the time of restoration of rectal continuity. Three patients are alive and disease free 3-6 months after surgery, but the fourth has widespread recurrence of malignant disease. All patients have normal upper urinary tracts on urography, and cystograms have shown no vesico-ureteric reflux. Two patients have had metabolic acidosis requiring regular medication with sodium bicarbonate 1.2 g twice daily.
All ileocystoplasties have produced mucus postoperatively which has tended to block the drainage tubes, and this may have contributed to the formation of the rectal fistula. As a result, ureteric stents have been left in place for 2 weeks, and patients are trained to wash their bladders out several times daily using normal saline. Cystography was performed at 2 weeks to ensure that all suture lines were well healed before the bladder catheter and uretic stents were removed. Intravenous urogram was done a few days later, and serum urea and electrolytes measured daily for a week and monthly thereafter so that any tendency to metabolic acidosis would be detected and corrected. Vitamin B 12 and folic acid supplements have been given when indicated by falling blood count results. Vaginal examination was undertaken at 2 weeks to confirm a satisfactory anastomosis at the new introitus. Dilators were passed at 4 weeks and resumption of coitus permitted after 6 weeks.
Discussion
This experience with 15 patients was accumulated over a period of 15 years, during which time over 200 ileal conduit urinary diversion were done", Although it is obvious that reconstruction is not feasible in all cases, the experience gained from the Kock pouch16 as applied to continent urinary diversion has allowed progress to be made in the development of orthotopic bladder replacement. The use of ileum to replace ureters damaged by radiation or obstructed by tumour was well established 18 ,19 although vesico ureteric reflux was common-? until reflux preventing nipple valves were perfected'P-". Similarly, ileocystoplasty has been done for many years -indeed, the 'cup-patch' technique described by Goodwin et al. in 1959 7 is basically the same as that used in these cases. Logical development of these techniques lead to total bladder replacement after cystectomy. Reddy et ai. 2 1 recognized the importance of using detubularized bowel to prevent pressure rise leading to incontinence, especially at night. Numerous techniques of neobladder construction have been described, using ileum alone 22 ,23 or ileum plus caecum 24 ,25 with various techniques for uretero-neo-vesical implantation. The use of ileum to make not only the bladder but also replace the lower ureters, rely ing on an intussuscepted nipple valve to prevent reflux is simple, and has given good results in large series described by Skinner!' and by Ghonheim'". Furthermore, the caecum is left available for neovagina formation if necessary using a well established technique.
Detubularized bowel sewn into a spherical shape provides the maximum volume that can be obtained from a given length of bowel. Opening the bowel also has the advantage of preventing the build up of pressure waves that can lead to incontinence especially at night. Study of 23 of our patients after cystoplasty (7 men and 16 women) showed that seven were wet at night, and this was associated with low compliance or bowel hyperactivity. Abdominal straining is required to void, and most had some residual urine. It is our policy to train patients in selfcatheterization techniques if the residual urine is more than 200 mF5.
Two long-term problems must be considered in patients with ileocystoplasty, especially if they are young when the procedure is done. First, metabolic acidosis: it has been shown that 33% of such patients have hyperchloraemia-", which may need correction, and we have seen this complication especially after complete bladder substitution. Long-term medication with sodium bicarbonate or potassium citrate (Shohl's solution) may be required. Women and children may be at risk of skeletal demineralization-", Secondly, there is a long-term risk of malignant change in the intestinal segment or bladder remnant and long term follow up is essential-".
There is increasing interest in primary extirpation of pelvic cancer with immediate reconstruction, with adjuvant chemotherapy for high risk cases'". We believe that reconstructive techniques are also applicable after failure of other treatment modalities such as radiotherapy. Although pelvic exenteration carries a high risk of urological and other complications 2 ,29,3o, patient rehabilitation is much quicker and return to normal social life is made more acceptable after reconstruction of the pelvic organs, as compared to life with external urinary diversion and mutilated genital tract. Techniques are developing quickly at the present time, and it seems likely that continent reconstruction will soon take over from the incontinent stoma'".
